Respiratory disease is the cause of two-thirds of the infective illness in Newcastle children in their first five years of life and in one form or another it is almost universal (Fig. 1) (Miller et al. 1960) . There is also a tendency for respiratory illness to, recur in the same child more often than it should by chance. In most children this tendency declines sharply after the eighth year (Fig 2) .
Within this context of recurrent respiratory illness a minority, in our experience some 2 % by the fourteenth year, will develop chronic respiratory disease. This composite term includes separately, or in various combinations, chronic sinusitis, bronchiectasis, allergic rhinitis, asthma and chronic bronchitis. When in our clinical work we face a child with a long-standing history of respiratory illness three questions naturally arise: Are we seeing recurrent or chronic disease? If recurrent, why do respiratory illnesses recur? If chronic disease, why in this particular child has chronicity developed?
In the present twilight of knowledge we cannot see the answers, but we can recognize some of the processes involved. An early illness may have caused such damage to the respiratory tract that it paved the way for the later ones or the child may have some personal susceptibility which made him especially vulnerable from an early age. The first process is seen in bronchiectasis following severe pneumonia or a foreign body in a bronchus.
But in most cases we cannot relate the beginning of established disease to a single incident and the origins of chronicity are hidden in the mists of recurrence. Why then are the second group of children particularly vulnerable? In those with fibrocystic disease of the pancreas (mucoviscidosis) staphylococcal infection is rooted in abnormal respiratory mucus and this abnormality is genetically determined. In Kartagener's syndrome, situs inversus, chronic sinusitis and bronchiectasis, the genetic basis is accepted even if the nature of the defect is obscure. And children with allergic rhinitis or true asthma show an abnormal response of respiratory mucosa and muscle which is almost certainly genetically determined. But because personal susceptibility in these conditions is genetic we cannot assume that this is true for the majority of the group. Table 1 , which shows in our Newcastle family study (Miller et al. 1960 ) the relationship of recurrent illness to the child's experience of respiratory infection in the first year, may contain a significant clue. A child with respiratory illness in thefirst year had significantly higher rates in the next four years than those who escaped, but it was immaterial whether the first-year illness was mild or severe. This makes it clear that the recurrent respiratory disease in these children is not the sequel to a severe initial illness. What then is the nature of their excessive susceptibility? This may be due to genetically determined abnormalities of the respiratory tract of which we are still ignorant. Itis possible too that recurrence is the expression of resident respiratory virus infection with intermittent clinical illness as with herpes simplex. On the other hand respiratory infection early in the first year may produce an altered immunological response rather than structural damage; a response expressed in susceptibility to recurrence and chronicity rather than as in most children by increasing immunity and resistance. This is at present no more than a hypothesis but in view of the special responses to infection which are known to occur in foetal life and early childhood it should not be too readily set aside. It suggests that we should pay particular attention to the first year both for better understanding and possible prevention of chronic respiratory disease.
Chronic Sinusitis
But, whatever the mechanisms, they lead in a minority of children to persisting disease. The particular expression with which we are concerned is chronic sinusitis and we would define this as 'a state of continuing upper respiratory infection with persistent purulent nasal discharge which has been present for twelve months or longer and in which pus was present on proof puncture in the maxillary antra'. This is a stringent definition and not satisfactory for optimum treatment. We used it deliberately to define a group of children to whom the term unquestionably applied. The recognition and management of chronic sinusitis in this sense in a hundred children will be described in the paper which follows (p 665). Twenty-five were studied jointly by Mr Black and myself. They have been seen regularly for an average period of four years and in addition to clinical assessment of nose, ears and chest we have measured the bacteriology of the nasal discharge and the eosinophil levels in the blood, taken plain films of the chest and, where necessary, bronchograms, and carried out simple spirometry. We have found elsewhere that the forced expiratory volume in one second (FEV 1 0) and its percentage relation to the forced vital capacity (FEV %) are reliable indices of pulmonary ventilatory capacity. This is notably impaired in asthma, the impairment sometimes persisting between attacks when the child is considered well; impairment of a lesser degree is found in some children with chronic infective disease and suggests widespread bronchitis (Strang & Court 1960) . By this combined assessment these 25 children who had initially been regarded as 'essentially sinusitis' were more correctly placed in the categories set out in Table 2 . Table 2 The final assessment of 25 children regarded initially as chronic nasal sinusitis Sinusitis 8
Sinusitis and bronchitis 6 Sinusitis and bronchiectasis 9 Allergic rhinitis-sinusitis 2 In 4 out of 5 children the condition appeared to start during the first three years of life, most commonly in the first year. Chronic respiratory suppuration can be confined to the nasal sinuses but it is generally associated with disease in the lower respiratory tract. This, however, is often intermittent and not associated with impaired pulmonary ventilation. Impaired ventilatory capacity was found in only 2 of the 25 children: the first an asthmatic with chronic sinusitis superimposed on allergic rhinitis, and the second a girl with chronic sinusitis and bronchiectasis. The tests of ventilatory function in this child suggest that her apparently localized bronchiectasis is associated with a more diffuse bronchitis.
The contribution of allergic rhinitis to chronic sinusitis is not easy to determine and the incidence (8 %) in these 25 children may be an underestimate. Our 2 children had in addition to the clinical features of an 'itchy stuffy nose' and excessive sneezing, intermittent wheezing and blood eosinophil counts greater than 600/c.mm (Strang 1960 
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The children with chronic sinusitis and bronchiectasis will not be considered here except to stress the value of plain radiographs at intervals of several months; persisting shadows in the same site both confirm the existence of established disease and in some cases are a more useful measure of the amount of lung involved than bronchography.
These observations emphasize once again that the respiratory tract is a single tract and that in whatever sector disease appears the tract must be investigated and treated as a whole. They remind us too that the origins of chronic disabling disease are in the first three years of life, particularly the first. This is ancient counsel but the division of medical care between family doctors, pediatricians in hospital and in the child welfare and school health services, chest physicians and E.N.T. surgeons, still lead to continuing failure in its application. The information and opinions presented in this paper are derived from the study of 100 children who had chronic sinusitis when I first saw them. To be sure that they all had real sinusitis as defined for the purpose of this discussion, only those have been included who were found, by puncture and lavage, to have pus present in their maxillary antra.
REFERENCES
All children were seen personally after reference by another medical colleague, either a general practitioner, welfare medical officer or pxediatrician. The reasons for seeking further consultation fell broadly into four groups:
(1) Longstanding recurring or continuous upper respiratory tract infections: 42 cases.
(2) Longstanding recurring or continuous bronchial infections: 26 cases. (3) For possible removal of tonsils and adenoids: 14 cases.
(4) Otorrheea resistant to treatment by general antibiotics: 18 cases.
Ages: When first seen by myself, 71 of the children were aged between 5 and 10 years, only 11 under 5, the youngest being 3, and the remaining 18 up to 14 years old.
Sex: There were 57 girls and 43 boys.
History: There has been some variation in the approach to history taking, whether information was sought for enquiry purposes or just as routine case management. One smaller group was segregated for study by Professor Court and myself, and in each separate case a very full history obtained. This proved to be a most timeconsuming exercise and revealed the prolonged nature of the complaint and the surprising amount of trouble caused over the years. The children's mothers revealed extraordinary memories and dated the beginning of trouble right back to the early years of lifeoften in the first year. Commonly the trouble had begun with a general respiratory infection, perhaps as serious as pneumonia, sometimes as specific as whooping cough or pink disease, and then persisted as variable catarrh ever afterwards. Usually the mothers agreed that catarrh meant moisture and not just obstruction, although nasal obstruction was often mentioned as well. It was reassuring to find the mothers definite in their opinions that their babies had had some respiratory abnormality at a very young age, but disappointing to hear that when medical advice was sought they had so often been reassured that there need not be any anxiety, and that the child would just grow out of it.
Of course, many practitioners had sought further opinion, but often without anything of real help being offered. There was then a tendency to seek other advice and the children were found to have attended several specialists, often receiving independent treatment from them at the same time, and without each other's knowledge. Some of the children under the care of a general practitioner or pediatrician had had long-term supportive treatment by daily penicillin or twice weekly broad-spectrum antibiotic. Often coupled with this were daily postural coughing and breathing exercises. The hopeful initial prescription of nasal drops was very common, and frequently continued for long periods. Some had had their tonsils and adenoids removed as well, but no consideration given to the presence of sinusitis, and occasionally treatment had been given for wax keratosis only. They all still had their chronic sinusitis.
Very frequently these children had been treated for acute exacerbations of respiratory infections as isolated incidents.
These voluminous case histories were not of real value to the individual patient as regards treatment, but did serve to reveal a life of prolonged chronic invalidism, and the hope that something could be done to improve matters. The great importance was for Ltiology and as a study of social and administrative medicine.
The stories revealed a surprising medical ignorance regarding sinusitis and the need for further study and teaching. This must be pursued but probably will have to be done with small groups of patients owing to the time required for each patient.
Examination: The physical examination of the child as far as I am concerned has been in the first place very simple, the reason being that I hoped to demonstrate abnormalities by easy methods which anyone could emulate. The child was asked to blow his nose into a dish, and perhaps thus produce and demonstrate mucopuswhich usually justified a diagnosis of sinusitis. Then the nostrils were examined with the aid of a headlamp or mirror and probably showed pooling of mucopus, but often little abnormality was visible. The posterior pharyngeal wall was looked at through the open mouth, and often revealed sticky pus coming down from the nasopharynx again most suggestive of sinusitis. The ears were examined especially for the presence of wax keratosis or suppuration. Finally, the child was asked to cough, or failing this to perform deep inspiration and forced expiration. In the cases discussed this usually revealed the presence of moisture. The productive cough of these children was very obvious, and surprisingly frequently had been previously ignored.
Signs and symptoms: The signs and symptoms which to me suggest the presence of chronic sinusitis are:
(1) Upper respiratory catarrhmucopus in the nose or on the posterior pharyngeal wall. (2) A productive cougha history of recurring bronchitis.
(3) Wax keratosis in the ear or suppuration therefrom.
Fifty of these children did have wax keratosis which justified examination under general anasthesia. I have not had X-ray examination of the -paranasal sinuses because I believe clinical history and ordinary examination is enough to justify a likely diagnosis of chronic sinusitis. The only way of being quite sure is by antral puncture and lavage. Similarly I have not bothered with an X-ray of the chest, although when referred by a pediatrician they will alteady have had this done. I believe there is a danger of false confidence being caused in that the X-ray picture may be normal and yet bronchial suppuration be present. I have known this normal X-ray appearance to be used as false assurance to a justifiably anxious parent.
I must stress that the chest should not be passed as ultimately -ionnaf-without X--ay examination as well.
The real necessity is to look at the whole respiratory tract as one, and not accept separation of it into upper and lower entities. Examination under antesthesia: All these present children were then examined under general anesthesia:
(1) The ears were examined with the help of good illumination but without magnification, and cleared outifnecessary byprobe, hook, forceps and suckeroften a difficult and tedious performance.
(2) Bilateral antral puncture and lavage was performed, the pus obtained being sent for bacteriological examination.
(3) The postnasal space was examined digitally, and any large adenoid mass removed.
(4) Some written record was made of the presence or otherwise of pus in the lower respiratory tract.
Nothing further was done at this stage regarding any bronchial infection.
Bacteriology: Almost universally the report was of the presence of H. influenze and/or pneumococci. It will be realized that the demonstration of these organisms required special culture technique, but when looked for they were found.
Treatment: The principle of treatment adopted was to attempt removal of the infecting organisms by killing them in situ and hope that the damaged respiratory mucosa could then return to normal. No attempt has yet been made to carry out more controlled trials of forms of treatment. In view of the bacteriological findings the antibiotic selected for this purpose was Aureomycin, and it was given by mouth in full dosage appropriate to the age of the patient and for convenience in periods of one week. To check progress further examination under general anesthesia by antral lavage was carried out. Gradually I formed the opinion that if antibiotic alone was to cure the sinusitis then it would do so in two weeks or so.
The criterion of cure was first and foremost a dry respiratory tractno moist sounds on coughing or forced expiration; no mucopus present in the maxillary antra to puncture and washout, although in some later cases I accepted a dry upper respiratory tract as cure without trying to prove this by antral lavage. Of course, the ears must become normal as well, realizing that old scarring may have produced some deafness. When these children are followed up afterwards, as they must be, and by the individual who has treated them, there is little doubt which are quite well, which improved and which little or no better. In this ase,-the mothers have not proved so reliable in their estimate of their children's condition. Their opinions have often been too hopefully optimistic.
Failing apparent cure after two to six weeks on a broad-spectrum antibiotic, I have performed bilateral intranasal antrostomy and continued the antibiotic for at least another two weeks. If still not cured then, I have for the moment not offered anything further.
Of the 100 cases treated: 46 had Aureomycin only; 54 required antrostomies as well.
Most of the failures have had notable bronchial suppuration, which was of course fully investigated, but in some cases it was thought that the chronic sinusitis was the major lesion resistant to treatment. Those patients who failed to respond to treatment will be studied further as a special group. Some cases were excluded initially from further study because they appeared to have such hopeless bronchial suppuration that it was considered a waste of time attempting treatment for the co-existent chronic sinusitis.
Prognosis after treatment: I have learnt to be very cautious about assessing the results of treatment because, even when apparently well, these children relapse so easily. It is reassuring at times to observe them have a common cold and not relapse to suppuration, but if they do so the appropriate antibiotic will dry them up if they really have been well. It may need two weeks or more of treatment to do this.
Bearing this in mind, the results of treatment to the hundred cases were: Apparently cured . . Improved .. Not really helped . . ..
50
..
23
27
These results are better than was anticipated, the whole picture being coloured by the residual failures who seem to be ever with us.
The present position regarding treatment: I now believe it is possible to accept a diagnosis of chronic sinusitis on clinical history and simple examination alone. This justifies a trial of up to two or four weeks with a broad-spectrum antibiotic. If not then apparently well, examination under general anesthesia is required. When first examined, if wax is seen in the ears it must be removed, and of course general anxsthesia may be requiredthis is because probably half of the children will be cured as regards their sinusitis, but may be left with a wax keratosis which will continue to cause destruction of the deep auditory canal. Bearing this in mind, a general practitioner can begin treatment and may be successful without needing further help. There must, however, be no doubt at all that the child is well, and it is far better to seek consultant advice than allow the child to suffer irreparable damage.
,itiology: The question of wtiology is important because it should be possible to prevent chronic sinusitis from occurring. First and foremost, any acute respiratory infection in a child must be seen to get better or be cured. Many of these children seemed to start their respiratory suppuration as babies and were noted to be abnormal by their mothers, and this must not be ignored by general practitioners. Also, general practitioners must be made to feel that these cases are welcomed by specialists and not shunned. Most industrial communities contain many such infected babies and they must not be allowed to grow up handicapped by chronic sinusitis. It is, I believe, in these very young children that removal of an adenoid mass may be most helpful.
Since treatment of the established case of chronic sinusitis is so difficult and the results so unsatisfactory, it is clear that all efforts must be made towards prevention.
Principles Involved in the Prevention of Chronic

Sinusitis
(1) The condition begins very early in life, even in the first year. (2) Any severe cold with purulent nasal discharge in a child of any age must not be allowed to persist untreated. General antibiotics must be be given until the child is better or referred for further opinion.
(3) Nasal obstruction in the very young child must not be neglected. (4) Further education is necessary for students, general practitioners and pwdiatricians.
Mr J Crooks (London) Sinusitis in children is very common -I cannot give percentage incidence figures like the opening speakers for I can only record my experience at Great Ormond Street, and in private practice, and the patients come from almost anywhere. No doubt I see an undue proportion of sinusitis because doctors know that it is a special interest of mine. Suffice it to say that in 1947, 750 children came to the hospital department with X-rays showing opacity of the sinuses, and out of these, 340 were found to have mucopus by proof puncture. Ever since I took an interest in this subject and drew attention to it by a paper in 1936 we have had to maintain a special antrum wash clinic, and the weekly attendances in 1959 averaged 24. Of these children over half were under 7 years of age. It is difficult to make an exact definition of chronic sinusitis. I would call sinusitis acute during a cold or upper respiratory infection, subacute if nasal discharge from the sinuses persisted for two months, and after that I would regard it as chronic. Most of the children attending the antrum wash clinic are chronic in that sense.
The importance of sinusitis is still not sufficiently recognized. Before 1936 at Great Ormond Street anything wrong with the nose and throat was labelled 'tonsils and adenoids' and nobody looked any further. But now I think we always suspect sinusitis in any child with predominantly nasal symptoms and persistent or recurrent lung or ear infections.
The natural history of chronic upper respiratory infection in a child seems to be as follows: The first thing a child gets is a cold, and he gets a succession of colds if the modem welfare state provides him with a day nursery or infants' school which he can attend when he is 2 or 3 years of age and so enable his mother to go out to work. Young children thrown together at this age get cold upon cold from each other and no one in the nursery has time to teach them to blow their noses. It is at this time that the sinus mucosa and the lining of the nose become chronically inflamed and congested and discharging. The child sniffs back the discharge which lies over the adenoids and causes them to hypertrophy. Then he has to breathe through his mouth and the tonsils get the brunt of the inspired infection. The lungs are irritated by taking in unfiltered and cold air. At the age of 5 or 6 he has to have his tonsils and adenoids removed and may have chronic sinusitis as well.
Prevention is better than cure. Young children should not be subjected to repeated infection from their schoolmates by going to school as a social convenience at the age of 2 or 3 or 4 when they have not developed any immunity. They must be taught to blow their noses and should do so by the age of 21 and they must breathe properly through them and keep their mouths shut. If a child has developed a chronic stuffy or snuffly nose he should be kept away from school and given shrinking nasal drops and his mother must concentrate on the proper use and blowing of his nose. This may be the time to have an X-ray film made of the nasal accessory sinuses and assess the size of the adenoids. If the child goes on with an unsatisfactory nose he has reached the stage when chronic sinusitis is establishing itself. The child will have had cold upon cold all winter and he will not be free from discharge between colds and X-ray films will show that one or both antra are dull. We find it easier to diagnose and treat antrum infections than those in other sinuses, which are not nearly so frequent.
These early chronic antrum infections, if the children cannot have the benefit of a prolonged holiday in a good climate with proper food and environment and instruction in nose-blowing and breathing, must be treated by lavage and will usually clear up after a few washes. In my opinion, lavage is the essential element in the treatment of sinusitis. The antrum remains infected because of its poor design relative to our upright position and the trouble is a mechanical one. Its opening is small and high up like a ventilator to a room instead of a decent door at floor level. During a cold it fills up with mucopus just as does the nose. But the nose recovers quickly because the discharge is blown down or sniffed back but the antrum goes on retaining its discharge which lies in it like a cesspool. Only when it is full up or the head changes position does some discharge get out of the overflow pipe which is the ostium. The lining membrane of the sinus becomes sodden and cedematous and possibly polypoid and fibrosed and the cilia are rendered impotent by the weight of mucopus lying upon them. This mechanical aspect is more important than the persistence of infection and indeed the mucopus washed out from many of these sinuses gives no growth on culture. But if the cavity is repeatedly springcleaned by lavage the membrane has a chance to recover its normal health and the cilia to work again and sweep any discharge out of the cavity and through the ostium into the nose. Practically all sinusitis is curable if taken in time and treated by lavage together with proper general measures. I am not impressed by the efficacy of antibiotics or other drugs given systemically or by leaving them in the sinuses after lavage.
If the opportunity is lost because the diagnosis is not made early enough or the lavage is not carried out as often as is necessary, othermeasures may have to be used but they are unsatisfactory and a confession of failure. Antrostomy makes an opening low down in the antrum but the cilia work away from it rather than towards it and the opening closes up within a few weeks or months because the child's bone grows so quickly. Anyway, a young child does not find it possible to wash his own antrum out with an antrostomy cannula and very few mothers are prepared to do this. When the antrostomy has closed the child is worse off than ever because he has a scar in his nasal and sinus mucosa which will interrupt the continuity of the ciliary field and the protective sheet of mucus. The more radical procedure of removing the lining membrane by the Caldwell-Luc operation makes one hesitate a good deal. There is not much room in the child between the unerupted teeth and the nerves and vessels to the upper teeth and in my hands the antrum does not again become lined by a satisfactory ciliated mucous membrane. Some people insert polythene tubes into the antrum and wash through these but this is not a good substitute for lavage because the child has to be kept in hospital which is the worst thing for anybody with a chronic respiratory infection. He cannot very well go out and about with tubes sticking out of his nose, and anyway, the tubes act as an irritant in the nose and the sinuses.
It seems to me essential that sinusitis should be diagnosed early and treated by repeated puncturelavage and general measures until it is cured. Given the proper set-up and patience and experience with children, it is perfectly possible to go on washing the sinuses of young children every week under local anesthesia, and this is what I do. It is neither desirable nor practicable to give them a general anesthetic once a week. I have very few failuresonly 10 out of 100 consecutive children in 1959 and they had had sinusitis for a very long time before they started treatment. Most of the antra are clear after three or four washes but in some I have had complete success after fifteen weeklywashes combined with general measures to improve their environment. The children I remember best are, naturally enough, my private patients upon whom I have done all the treatment myself and who become good friends of mine after we have seen each other so often. REFERENCE Crooks J (1936) Arch. Dis. Childh. 11, 281 Mr H V Forster (Liverpool) said he had been grateful to hear Mr Crooks' reference to social and economic conditions affecting the natural development of a certain degree of immunity in the home.
There appeared to be much demand for admission to the day nurseries of the Local Authority, and in families where home conditions were normal yet difficult the child was sent in due time to a nursery school, many of them run privately. The problem, however, did not end even in the boarding school, but it was not quite the same, and Dr Alison Glover had once reminded him about complications from the secondary invading organisms.
Primary upper respiratory infections including the exanthemata were of equal incidence in boys' and in girls' schools, but the secondary invaders were not so likely to trouble the girls, because it had long been the custom to offer greater privacy, by screening, in their dormitories.
Mr J I Munro Black, in reply, said he had no definite views as to whether it was better to clear the nose by blowing or, as perhaps must be admitted is more natural, by sniffing. The important point was that some children neither blew nor sniffed, and thus allowed pooling in the nostrils. An attempt must be made to find out why this occurs. Plenty of children were seen in the older age groups who have been allowed to become permanent habit mouth-breathers, perhaps transformed to this from the natural habit of nosebreathing by some pathological disturbance, which should, of course, have been attended to many years previously.
He said that the reason for using a systemic antibiotic as a form of treatment was partly as already stated in his paper, but also in the hope that if it proved efficacious it would be something that could be used by general practitioners. It was only of limited help offering treatment such as repeated antral puncture and lavage, or indwelling polythene tubes, which must be carried out by a specialist and required hospital visits.
All cases treated had been followed up for some years afterwards to note results. Future efforts would be towards earlier treatment in the very young age groups, in the hope that the established chronic suppuration would be prevented, and ultimately it was hoped that this would be by general practitioners so that attendance at hospital for specialist help would become unnecessary.
Meeting February 3 1961
A Discussion was held on Recent Advances in the Treatment of Intrinsic Carcinoma of the Larynx; the opening speakers were Mr C P Wilson, Mr R S Lewis and Dr Frank Ellis.
The following also took part in the discussion: Dr The meeting will be reported in the Journal ofLaryngology.
Meeting May 5 1961
A Discussion was held on Vasomotor Rhinitis; the opening speakers were Mr A Young, Dr Miles Taylor and Mr P H Golding-Wood.
The subsequent discussion was opened by Mr J Angell James and the following also contributed: Dr Douglas Ranger, Mr G G Mowat, Mr H Zalin and Mr H V Forster. Mr Golding-Wood replied.
The meeting will be reported in the Journal ofLaryngology.
